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1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this notice: 

US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
EP,JP 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1{a-bis)). 

3. Enclosed with this notice is a copy of the international application as published by the International Bureau on 
24 January 2002 (24.01.02) under No. WO 02/05752 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 

right to file a demand for international preliminary examination (at present, all PCT Contracting States are bound by Chapter !l). 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and the PCT Applicant's Guide, Volume II. 



The International Bureau of WIPO 


Authorized officer 




34, chemin des Colombettes 


J. Zahra 


121 1 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22)338.91.11 



Form PCT/IB/308 (April 2001) 4596614 



(19) 1it*filtti9ratt M 

(43) DBg^Bfl B 
2002 #1 £24 B (24.01.2002) 




PCT 



(io) srm*m» 
WO 02/05752 Al 



(si) mmmwmh 

(21) Sf£iiiS§-§-: 

(25) liUlDfff: 

(26) sig^Bflomii: 



A61K 6/08 

PCT/JP01/06276 
2001 ^7fll9 B (19.07.2001) 



(30) ffifcttT-*: 

1#S@2000-219125 2000 ^7 E 19 B (19.07.2000) JP 
#H2001-8449 2001 ^1 £ 17 B (17.01.2001) JP 

(71) mmx<*mz9H<±T<D%j£miz^x)i «csc#a 

Hf-\»7 (TOKUYAMA CORPORATION) [JP/JP]; T 
745-0053 LLl □ RSlUHi^^BriSl-§- Yamaguchi (JP). 

(72) %m%; n&if 

(75) S8BJl#/tfJlIA (#ICOl,»t«>#J: 1MB S 



(SATOH, Takeshi) [JP/JP]. JElf St* (HIMENO, Masa- 
taka) [JP/JP]. &M$$ (KAZAMA, Hideki) [JP/JP]: T 
745-0053 UjPRSlllrti»^EBTlSl^«5£^tt h<7 
^■71*3 Yamaguchi (JP). 

(74) ftSA: $ft*t|5S§ (SUZUKI, Ikuo); T 105-0002 S«SB 
5tES£ 1 T S 6«7# ggUJ#S± If JU Tokyo (JP). 

(81) ffi^S (@P*i;: JP, US. 

(84) Hfem(&®): 3 — P •V/^#I1F(AT ) BE ) CH,CY,DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR). 

&/>cr#-tf-y h ©#■!::»«* Jit ra-Ktnss 



= (54) Title: PHOTO-CURABLE REPARATIVE MATERIAL FOR DENTAL USE 
B (54) &W0>%&: 3fe®(t14*f4ffl^«#*4Rt;-?-©S!iit^a 



VOLUME 



10— f 




\ 



CUMULATIVE 



FREQUENCY 



20 40 



100 200 



400 



--100 
-80 
-60 
-40 
-20 



1000 2000 



- 0 



ft S (Mm) 

PARTICLE DIAMETER 



(V"t\) 



IT) 

r- 

IT) 

o 



(57) Abstract: A photo-curable reparative material for dental use, which comprises a polymerizable monomer, an acylphosphine 
oxide (photopolymerization initiator) and a mixed inorganic filler, characterized in that the mixed inorganic filler comprises (A) 
amorphous inorganic particles having an average particle diameter of 0. 1 to 1 \i m, (B) spherical inorganic particles having an average 
primary particle diameter of 0.1 to 5 U m, and (C) fine inorganic particles having an average primary particle diameter of 0.1 lim 
or less in respective amounts such that {mA/(mB+mC)j is 0.2 to 3, {mB/(mB+mC){ is 0.5 to 0.99, {mC/(mB+mC)j is 0.01 to 0.5, 
wherein mA, mB and mC represent the masses of ( A), (B) and (C), respectively. The reparative material has good operability and 
exhibits high fracture toughness and good surface lubricity when cured. 



WO 02/05752 Al I JilDIOlllHIUIIIIlllHlllllllll 



(57) m&3: 

t^-ejbo, fi^»»7^7-i Lt(A)¥*efso. i • i^ m o 

^ ^ 7£ M 88 & ^ , (B) ¥ *& - ft & iP H # 0 . l~5/zm0^^te^^ 

^•^SCSSr^n-e^mA, mB, & tfmC £ L 7c i: # , {mA/(mB+mC) } # 
0 . 2 ~ 3 , {mB/(mB+mC)}^ 0 . 5 ~ 0 . 9 9 , {roC/ (mB+mC) } & 0.01 



WO 02/05752 M PCT/JPOl/06276 



w m m 

w: , ay^v^y M^^y, fjtp^y, -r^i/ 
fill 

» fls # & £ £ f&*Lfc#3F«:0E«-?-3fc«><0 
LT#JS£*ts i£ ¥ fi s * ^ JBE ^ ^ 5 0 # 
SB * © HE « ft ffl $ fi 5 £ 5 lc4ot^5, 

$c Ift 3£ S IS < . 0St«, V ^ - , T ^ U - N 

ttf f©tf ^ffo fci^, IK JE # ft |§ fi , 
r. ft £> # S # n <D m. if # jfi £ -5 r £ # & o 0 

t*i5%, a -a* je # ^ z> a # m <o m & & v> 
-c fi , &'4i&<o & m&fc&'pi£ < , m m m n & k m ft z> 



WO 02/05752 



PCT/JPOl/06276 



2 



j& $ ti x ^ 5 o 

fcf , #H 2 0 0 0 - 2 6 2 2 6 f^$lC(J, 
-£:fil^14###££r-a^, J£ 3fe m m i& M t L X tf 
^7'>A'*^7^t*f'f K £ ^ tf ft ?>M ^ t£ it 34 ffl 11 

T , ¥ *S & -7- ft 2> § 0 . lMm&jS*.l/im£JtTtf>i£fflfc: 
&5B§J*#tlii$£*k^-4 0-9 9 li%^^SfliS0. 

i j 1 1 ^ 5 )o 
fLti/^tiis. l ^ l ^ p, , m^^mmu i (D 

IBS 4fc # tf> SMf & £ I* 2 0 OMP a ^ il £ iij VMf £ ^ 1~ ^ , 
(KIC) {3 2. 3MPa • m 1 X 2 fl ^ "C fc 9 , i* VMg -g- 



WO 02/05752 



PCT/JP01/06276 



3 

U5T\ 0 # IfP © fcic *5 V> T % US # SfPK Jfc -< T 
«a^ttfc«3te$*fc0E«#&te/BLfc&, * 3d In 81 fcfci 
ft *t & JB v> N rt Sii l: o t tt t Utt ± <9 $1 ;fe£ #J Si H: 

* & ft is tt # m m m & m m *t n t t x « , 7 ^ 7 - £ 
m.y j 7 — (du-&% % & m \^ , 4 ? — & if 35 * -e ib 

^•tfc^O^ftlbtl/TV^o A W r± > # n 2 0 0 0 
-5 3 5 1 9 # ^ « ^ (4 % It l^^TV 

id & V^ T , M^7^7-iLT, ^^J^^^l~9//m 
t? 36* o & 1 0 /jm^icUf tt^ 3lt°/o«T© 
^ £ 7£ ft « & ^ (a) £ , ¥^t^l#o. l/zm^M 
x.5Mm^T-Cfc6l§^^Ma^- : f- (b) , ^t%ML=F 
0 . 0 1 ~ 0 . 1 m mffeStlliit^ (c) £ 
£ , T IS 0k # : 

ma/ (mb+mc) = 0. 2 ~ 3 

m b / (mb+mc) = 0. 5 ~ 0 . 99 

R T* 

m c / (mb+mc) = 0. 0 1 ~ 0 . 5 



WO 02/05752 



PCT/JPOl/06276 



4 



ma~mcte, ^ tl ^ tl , MISSS^^^ (a) 
~ (c) (Dfl^^f) 
^ J£ "t" 5 «t 5 IB -a- ^ ^ j 7 — £ ^ £ r £ 

|S g£ $ tb T ^ -5 o 

£ ft 5 fig ft: » s 0#8B©#«#£ UliiIK)l:fl 

tttt |ft tt , 0U £ tf , ttlfH 2 7 8 MP a, Xt)t3. 2 
M P a • m m 1 ' 2 t ft ^ ^ 9 "C ft < N fu f 5 ft * W & ft 

ft # I d $ H 14 <D 1/ ^ /V }c St L t ^ 4 ^ „ i O i() , 
Mx.ffif^©ft(r^Ltfllt^I< Lip £ Lt 

# ^ o x it m % b m u i ^ m ^ s f*j §p jc o ^ r it m n 
^ttt^^it #n©iffi^t^t*iit# i t* * ai -c 

* * V> ^ - * ^ % f ll©fc*(Df IJf i otTffl^ 

ti x U * 5 t v> 5 JS # & § d £ a* t> o 0 



WO 02/05752 



PCT/JP01/06276 



5 

®\z.^ <d &mfti&mmik*nft&*&WLtc*'£, mm 
wmtfn <Dmmm<$& t mm (mm&) to^-c 

fc3te«^bttia^*fc*5v^-cH: % He ?! 7 ^ ? - o ^ £ 

L T J3 ^ 7C « \Z ti , ^ ^ g (7) /Jn $ 

T is 5& ^ m w bf ,iBti)H4^[R] lt5 r £ ^IfflU 
HP ^> n * 3§ J; fi « N (i)l^ttfifrl 0011 
IMi 0 . 0 1~5Mft§|5,;K.tMui)«$l7^7-2 0 

o~i 9 o o mmu z ^ k ^ ft z ytm m&wi & % tgrnu 

J|Sf & l> T N 

£ tT0 & a *fc * , 

(B) -lk%i*m & 0 . 1 a m & m 7L 5 M m £X T 



WO 02/05752 



6 



PCT/JPOl/06276 



mm*. 

2 s , TfB®4it(D~(D: 

<X> m A / (mB+mC) = 0. 2 ~ 3 
(D m B / (mB+mC) = 0. 5 ~ 0 . 99 
<D m C / (mB+mC) = 0. 0 1 ~ 0 . 5 
( iS. L , m A , mBRt^mCtt, -t *l *l , &S 18 *fc ^ 
(A) ~ (C) ©fl^^t) 
& it & 1~ 3 «fc 5 \zm&£tbfrm&7j y *- j&» b fife 5 £ £ 

*»WKlJ:*Ltf,*fc,(A)spi&tt^«*to. 1 M m 
^^^-l^m^WO^^T^iitlfe-^tx ( B ) 2p J?U — ^ ^ 

£ , (C) 0 . UmfilTTJJ)5ft»i 

a^-T-^^r, Tf2Sf*ifc(D~® : 

® mA/(mB+mC)=0. 2 ~ 3 

<D mB/(mB+mC)=0. 5 ~ 0 . 99 

(D ra C / (mB+mC) = 0. 0 1 ~ 0 . 5 

( <B b , m A % m B X m C N ^ ft N &l $1 ^- 

(A) ~ (C) Wfi^^t) 

I^ttf ift 1 0 Oli^i, 7V^7^7^t 
^t-^ K^bj^5)feitlMio. 0 1 ~ 5 * g|5 £ N 
tufBM^7^9 — 2 0 0—1 9 0 OfiftlflJiSriS-g'-fS 



WO 02/05752 



PCT/JPOl/06276 



7 

z t & torn t ir z ft <onmjj&& 

HI 1 ft , H % l -e ffl fc /F S ft * -7- A - 1 <z> *£ 
02H, **«lT?H»§'iifc*«jl«|![^B-l 4 

HI 3 « , H % 09 i t*W»*ixfe*fl!{fc:tt#fl.ffltf**t 

m w % mi& z> tc tb (D m & <d m m 
*%w<Dytmik&®&mmmtfWi*. ( i ) * ^ ft ¥ a 

{£ , (ii) W£<&3feaS-8B*&3&K £. ( ffl ) #l©«7 
^7 - ( % & 7 4 7 - ) £ is h T? fit, 5 o 
( i ) 1 jj I * g : 

# (i) rol^ftllftHttt, - « «J fc 3fe BMb 

a* fsr e> ftPJ m ft < ft m -e t a . ffii:ttn?*5itttni 

* # £: L T ii 7 ^ 3J p W ^ £ & / * fc ft * 9 ? U n 

/H^li f5 ( * * ) !J l^ - M^Z-v-^ltf e, 

ft > LTIiTIS [ i - 

1] ~ C i - 4 ] ^ § tl 5 # ^ / v - ^ ^ If 5 o 



WO 02/05752 



8 



PCT/JPOl/06276 



TUVA***? yu-h* * * * ? y u 

— K 7 Fo7/l'7!);M^ ^ - K -if y iy 

y v izttfoi- zt ? y u - h ; 

T ? y ;v m , * * ? V »m s p-**?yuj /U ** 
^^^l/nif/v-N-^^/i^y^;^ 

g - * ? ? y n/f/i/t^i/A^t^^y^B^i^ 

2 _^^^ y n^^^-dr^x^ ^^^^ K n J? * ^ ^ ^- 

C i - 2 ) Itlttt^;^;-7- 
(a) ^^JgMb^&^^fc© 
2, 2 - tf X (^^^yn^/i,^^^ 7;c - /V ) ^ p 
'< > . 2 , 2 - If * C 4 - 

2, 2 - tf * (4-^#^y n^;^*<>7x=^) 7° 
» '< ^ , 2, 2 - if * n^^t^^^ y 

^ o ^ ^ , 2 , 2 - tf * ( 4 - * * 
* !> P -Y /l^ t v? x h ^ '> 7 i = /V ) 7° P X >- ) % 

2, 2 - If p^;vt^i/^ 



WO 02/05752 



9 



PCT/JP01/06276 



v 7 ^ ^ ;v ) n 




c y^ v 


^ y^ y 


y j *-* 


< t ^ y A / ? x 


r y y .2: — 


/i^ ^ y 






2, 2 — c J* (4 — 


j i7 a I] r7 y 
y y y y p 


7)v ^r- 


>V o5 ~~7° r? 


ris iy 


7 x ^ /V ) y n y 


% 2 — (. 4 — 




IT n y ;lv 


yi *nr »y 


3i h 5f y 7 x - /V ) 


- 2 - ( 4 - 


* 5 V 


11 r7 y 


^p- c >/ 


^ i/ 7 x - ;1/ 


) ^ n /n 5 y , 


2 - ( 


/i -J /7 

4 — ;* y 




A )\s w =r v v 31 h =r 




- 2 - 


v 4i y 


/? // u 

y y y 


n < T =t v v h v 


a: h ^ %/ ~7 x. 


-AO 


y t- 1 / ^ sS 




(4 — ^^^y^-f 


?v He * i/ i? 7 s n sK 


y re — 




2 - ( 4 - ^ * ^ y 


n /V ^" i/ 






7 m = 


/V ) 7 s p ^ y , 2 , 


2 — tr ;* (4 


- ;* 9 




/V 3f 




) -f u /< y 


s 2 , 


2 - ^ 


( 4 - 


* $ 9 V o >f /v # ^ 




*r > 7 


= 71^ ) 






^ ^ ^ y ^ - 







h^f-yV^^-g^, 4, 4 ' - J?7s=^^y^ 

y V T ^ - h«i 5 3&3lr*JJl36S:=(ri - S^^ V V T * 
H IS o 

(b) BBJ»»l^^»5fl©t>© 



WO 02/05752 



10 



PCT/JP01/06276 



^^I/V^y 3 — JV i? * ? ? D U — h N m ^ \y <y ? 

* 9 9 V ^ ~ h ^ ^ U > ]) a - , v ^ f # p y u _ f,^ 
* ^< 1/ ^ ;\s tf }) a — ;v ?J * ? ? y U — zf p t° ^ 

l, 3-^*v^ 
l, 4-y^^^^--/i^^^^^y 

l" - h > 1, 6 - ^^rfy$?t- ^J?^ !) I/ - h % 

is ± t)t : n & o ^ ^ ^ y u-Mc*tjsSi-5r*y - 

-OHSSrttSlf^;^;^ (Witt 2 - t K n 

* * y i^-h*©*** y u— hfcsvMS-tbko^* 
^ U ^ - M^Jt5t57^ y l/ - h) t , >f y >> T ^ 

7^ - P^^fy, -{ V 7 * o ^ y 

T * - h % ^ u V tf * ( 4 - ^ o a >> ;K y ^> 7 

* — M £ <7) 2 : 1 tf) ft^HJ^ j&> b # b tl -5 T > 

* h ; 

&7kT ? V /um, * * ? V /l>Wt. 1, 2 - If * ( 3 

* 7 oi - b # 0 

Ci-3] Htittif = ;^y -7- 



WO 02/05752 



PCT/JP01/06276 



11 

* y i/ - K^St5T^ y - b ^ o 

[ i - 4 ] Ettttt^/v^y — 
^<>-^^y^y h — /p^h^^^^y^— -< y ^ 
m y ^ y h-yP^h^T^yV'-h ; 

-Y y v- T ^ — b f ^ y > > i? 4 y *s7 * — b 
y. ^ )V >? u ^ ,4 y y * n y v 5 y y ^ 7 I - h > 

^yy^-fyyT^ — ^ ^ u y ^ * ( 4 - -y ^ n ^ 

* v )V y y -y r — h ) > 4 , 4-> J 7i-;i'^^y^^ 
y«>7^ - K hyu-^-2, 4-^^y->7^-^ 

^ y 1/ — hXtt^IJS'K — A'T^JJ — h £ <£> 1 : 2 tf> 

* 31 PJ! {C *5 ^ T tt , ^^^^^WJS^-Wffitt^^^* 

9 0 : 1 0 ~ 4 0 : 6 0 Otiitti^ L tl^ftf 1 
ft # # at in tt ffl ^5, 



WO 02/05752 



12 



PCT/JPOl/06276 



* m w <d % m it & m m % m m u m ^ *s ^ x \t % ^ # 

(ii) ©^l^Hftii Lt, Tv^/V^x^^^^-^f- 

3fe J8 It K: J: 9^»ttl^|l!i&*|t Uf^ffltH^t 
% *l # PS ^ $ ft 3 % (D r- « & ^ tf* s T Ffi — lx ( I ) 
tS^s^t; 7v//v*7 7^ ^^-^ri?--r K ^ ft T 13 
— i& 5£ (n) t-i$ti5if77^/v*^7^yt^t^ 



(^^s R x , R 2 , R 3> R 4 Xtl t R 5 li, 7k * -=F , 
^ p ^ >- H > T A> * A- £ % 7/l/3^fi/I, T /V * /V- 
£ & t>* S L<li^ii7!l-/vi^b*53IJ; 9 

L < l^t|7;H/i'I, g m h L < li#|^7;^- 




( I ) 




2 



WO 02/05752 



13 



PCT/JP01/06276 



£: # £f * U < , il:SiI1^7/^;i'iXtt7;V3^ 
3 v S> 6 p & fS- S T S o ) 

jK S; (H) fS^5if^T^;V7t^7^ ^t^rt^ 

Li»tI5ftw i tt> i o j; 5 47i/;V7t^7^ 
^rt^f K ?r I ^ 5 ^ t i >) > qk&irzm&yj? — *P 

* 5 o t 5 , 

ml IB - ft 5£ ( 1 ) RXf ( 2 ) m *5 ^ T , R i ~ R 5 £ 

* SI UK # ^ n ^ -y m * i> %■ M "C fe 3 . 

* 7c % R 1 ~ R 5 Kl *s 5 T /V * A- * tt W in PS 3t $ tt 

* ^ a* „ — ft w m h: ^ * & i ~ i 8 (D a 0 # * « # # 



WO 02/05752 



PCT/JPOl/06276 

14 



* f )V S > if /H, n-^nl^/l/i, i s o-yafc" 

^ m ff b ft 5 o 

R ! ~ R 5 t ^3 It 5 7 /V n S , T ^ * /V- ^ ^" £ 

# ftf m ft T >v =t * v- m t L X > ^ h * 3E % i h ^ 

£ > n - zf h * > m m ft m \? h ft N # \- & m tn r >v * 

Rj-RsltJtRa, R 7 lt*5lt5*3lH7y-/l/Sfi, 

^ilfrtuia, & $ fc «t 5 (- , /n p y ^ m , 

7^*/HXvr^3*^I*»bjS5»j: 3S ft $ ft 

47!J-/HHtB, 7 x = S , |> ^ y 

^ S , ^ 7 ^ ^ S , ;* h^V7i=/i/S, ^ n n 7 a 
= /v*4»*S3H»f6)ftS. 

ReX^RyCfcltST/v^/l/Sl^T^^ - ; v|^ 
^£ fit i& ~C *b i V 1 * b > LfclTf I $ilT^t 

t> «t < , % (o mmm % w tzmfe is titz^ & , ~ & #j ^ « 

* ifc l ~ l 8oa:^^fesv>ft^ii!j)yt<7)^6D^^ig-e 

r i ~ r 5 & 4s t #>j ^ l tc -h <d t m m ft m & m if b ft 



WO 02/05752 



PCT/JP01/06276 

15 



-^f = M> 3 - * * 9 x =■ m &m tf e> ft s . 

* 3§ U! *3 T , # lc ft m ft ffl £ ft S *9 IE - « i£ 
(I) ■C**ii5 i &/7V^7*^7^y**t>f K i 

2, 4, 6 - h !)^f ;V^yy^/V^7i^/V7t^7 

2, ^Jfv"<y/'f>^7x-^7t^7^ y 

* # -f- A K , 

2, 3, 5, 6-7 i h^^^/V'-<^V f -r/l-v ; 7^-^7 
^< >- y* /V - ( 2 , 6 - ^ f /I' 7 x = /V ) y * 
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r. © J: 5 ft ft © 2 # H » * * ^ x « - ^ *° ® 
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e> , 
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n (2 8 ~ 2 0 ©ittfeS J 

~z * £ ft & is ? > # v y is y m v & m t&mi- z z t & 
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h * > 7 ^ £ m if % z t & x t § 0 
^^mrnrn^- (b) to^t©i®Mi(i s wis -is: 
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^ ^ T & £ ^^ s ftt>^^t?$>5 0 

(i) Z®miZT®M • *K tt ft * ft & 

3 , tt«fcJSCT»4581tft|tf^ 



WO 02/05752 



35 



PCT/JP01/06276 



£ ^ £ 5 £ , 0. 1 m mtTHISS^ 1 0 jjm^i 

x.z>®.**x*mti?^®\fex«% zmm ( <w *. « , * * ^ 

V = - ;V ? - *± LS230^) SrffifflLTSU^-fS 
d £ ft & t. b e 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject material with 
improved stability to environmental light while retaining its high 
mechanical strength and surface luster by including a polymerizable 
monomer, a specific photopolymerization initiator and a specific filler in 
specified proportions. 

SOLUTION: This photocurable restorative material for dental use is 
obtained by including (A) 100 pts.wt. of a polymerizable monomer, (B) 
0.01-5 pts.wt. of a photopolymerization initiator consisting of a 
bisacylphosphine oxide of the formula [R1 to R5 are each H, a halogen, 
an alkyl(thio), an alkoxy or a (substituted) aryl; R6 is an alkyl, an alkenyl 
or a (substituted) aryl], and (C) 300-1,900 pts.wt. of a filler comprising (i) 
amorphous inorganic particles 1-9 U m in average size with the particles 
>10 U m in size accounting for <3 wt.%, (ii) approximately spherical 
inorganic particles >0.1 ii m but <5 U m in average size, and (iii) 
inorganic microparticles 0.01-0.1 ii m in average size in the weight 
ratios (0.3-3). (0.5-0.99), and (0.01-0.5), based on the total weight of the 
components (ii) and (iii), respectively. 
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HJfiJWtUThrx (2, 4, 6-hU/fJK>^ 



(2) 
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imxm i ] ms&mmfr ( n ioo mm& %m 
&mm cm o. oi-ssmb, m*\zwm?& 

l-9« mTAOSfg 1 0 u m&JtV&JW 3 ft* % 
KT©^S«««K? (A) , wy&fWfiQ. 
^.5ymOTT'*>SfBS^ttil«lfe^ (B) . 
TfttfO. 0 1-0. 1 ymTSSMatf (C) £ 

sMMMtt? (a) . ms/smsum* (b> , sew 

(b) (o ©£ti-«»~*t-f3& 

a^©a»JtT-^UT. weno. 3-3, o. 5- 

0. 99. RZf-0. 01-0. (II 

n 3oo~i9o o LTfcsftwttt* 
a (1) 

Hbi] 




aw. Rj. r 2 . r 3 . R 4 4sj:otR 5 faai»caific 
fta4>&<£*>i«©a-c*o. R 6 ti7;u*jns. 7 

7^ >**im KT?**c£*^£i-*ft«fcft#8 

mure 2] yjy- cim tc*3tt^>. «?i«o. 
0 8 u mu±.c>%mmmR<D®m* 0 . 1 (cc/g- 

7^ 7-) «TT**tt#JS 1 8S4R®^tttt*f»8g 
BSlHoiSMfctWjil] 

[0 0 0 1] 

>, m&vvy, -i>v-. 7>w- 7^7>^, t 

[0 0 0 2] 

ftfi^&ffl. R«7-f 7-s±i«»t-r*3tffi 



[0 0 0 3] SK«Ea»»«^«S«#i 
HttLT«tWWI***tt<. H*tf, <f>l/-, 7>U 

-777 ©«affl«»s±8BjtflMbtt*»ffl«a 
[0004] -rfcfc^. ssv»*^ffi*«*^sa*aHs© 

[0 0 0 5] fit*. *3lttRt«i«©AT«n*3t«fl: 

US. #H¥8 - 1 2 3 0 5*£ttlCtt. 

BS«tt«i?^tlfe^6 0-9 9fi»%<b> 

[0006] «wc, ±.tmmimmnm^mmm 

«, -€-<D^b#©ffllf^Stt2 0 0MPaJU±tHS^fit 

«»©«*TtH-r*aii<t«jttffi-r**stti«ttffl (k 

1C ) tt2. 3MPa -m 1/2 -e*0, 
[0 0 0 7] .fcCST. B#g&©ftttlC&^T«. ml# 

[0 0 0 8] -?-LT. «Htt<i:OI8«W^ 




(3) 



&o mftmziz, 0-13011 6^&$&c, 
r-hzmmi&mL? (b) 5 0~9 9a»%, 

0 1~0. 1 «m1?*5«iafif (C) 5 
0~lfi»%€rg^L. $e.lC¥^a^Sl~9Mm1r 
^O&^g 1 0 wm«±CD^ ^3tt»%«T©^^ 

matt? (a) ±E»»KMi&? (b) 
^ (o £©£tm*ic*[t- saatt c (a) / 

{ (B) + (C) }] TO. 3 ~ 3 om&THftWCV&& 
8- 1 2 3 0 5^$8(cM^^nTV^t<IIB7tWb'tt* 

mmwmmzm ^tzmitmztt^x^mnmt^ 

ti« #Jx.«. -Zrtl^tl 2 7 8MPa, mSZ. 2MPa 

[0009] LfrLtitfz. ±.tm.mmmz\t. 

^^©igf^LTt^WtC^-T; h©ift!»±#L 

[ooio] ^©t^ttw^ffitt. fttemmmzftms 
fflii&m t l thk w t zmm £ ^ & * > 7 r - * / 

3iS7$>ffc£tJ (Stc^PJ) cDffl^fc-tt^ Pll$rt£ 

mmzwte vtzK) me;m±m$:Wito htz ot^^tc 

[ooii] ua>Lfc*is. zwrntrnwife^mi' 
tzm&izte. KWMSs&m^xyt (iy.T. «A2BWt^ 

3fcft&ffite#iE;i Si* fc3i«^9t>TiSTbfe 0 . BEfls 
#©«Hitt#K:*a£^y v-^gioTLS^. 

fiTlTLS5it>5 *rfcfcH»&ijB - n £ -3 
[0 0 12] 

[0 0 13] 

mm-^<yem&mm\c>mmiz'D^x®Mm9tisit8i 



4*^2000-53519 

[0014] bp*, afrsswa. a-&tt¥*# en i o 
oils. Tta^^j cm o. oi-saMB. & 

OteWttf S 1 ~ 9 MmT*oSt^g 1 0 «ma±® 
S^^*3a»%WTO^^i^iST (A) (£TF. * 
tc I^Rtfl*?^— Aj tt>^3. ) , WftM^ 

o. izm&5 umuTx&zmmmmn? (b> 

(BAT. rj^tt7-<7-Bj ) , 

^tt^gj^ 0 . 0 1 ~ 0 . Id mT*5«j»fif 
(C) OUT. %iaH7^5-Cj £t>^5. ) £ 

(a) . mmmwmmn? <b> . Rtfta 

IBSiM&T (C) oi^«t, IteNWKMittT' 

(b> K^nneMMRtt? (o o^»a*ic*fTss- 
e^cSMJfrraLT, ^tx^'no. 3-3. o. 5~ 

0. 99, RtfO. 0 1~0. STfe^^— [II 
I] 3 0 0-1 9 0 0S*»£#WUTfc*ft«fl:tt# 

^ffl^m^fciJ^T, Tta^w^j cm *«te-« 
a (i) 

[0 0 15] 
[ft 2] 




[0 0 16] (it^ R[. R2> R3* R^-fctfRsf* 

©7U-;uaST?*D, s«B»7'j-;uaso«tt»tt. 

P<t0S«n^ / >^<i:fclffl©ST*l9, R 6 «7;U 

a»flBft7'j-;p*©iiift2ttt. Any 
mxti2>>pr<i.< tbimomx&Zo ) Twsnstx 

[0017] ±iBt'7;7->;p^7;7^ >**it-f 

2, 6 3 2^) . gfX7->MX7-f >**1M h** 

*i|pj±u. mm<Dmw.$i®&¥riz®.m®&mtm\ l m 



(4) 
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[0 0 18] 

ft, 7-f7-i:LTll ffiE*]£#7>f 5-A. 

TSB^$nfcS^7^7- ci ii3 w^n, «7^f 
#i ooa*«£*ti/t*-ft*ft3oo~i 9ooa» 

gERtfO. 0 1 ~5Sl;g&T&-5„ a^WK-kfBOj;^ 

[0019] hht, ±fsa^i*#a# <*y?-> 
en tuxtt, ~%tw<zftmmMmmmmmTm 

tbTtiTIB CI-1] ~ [1—4] izmznz&'t; 

V-!S**tf&ft*. 

[0020] ci-i] wsm&v-A*;-?- 

trfrtPpiJU—b. I^M^'JU-K -f 77° 
pf;i^77U U~ K t Fn+yifJW^^U I/— 
K rh7k KP7;V7U;M77' JI/-K 7"'J->->* 
;M^i"JU- h^O/77'JU— K *5J;t>*^ft&© 
/77 U h»C*fJ6-rS77 Ul/-h; *-5^«77 

SIS, N-2-bh*n+->-3-^77'Jn-1'^^-> 
7Pf;i/-N-7xx;i/7U >>, 4-/77 U P-OV 
^^x^U h U / <J >7 h^, Rtf -?-©»fcK^, 6 - / 
77'Jp-f h-x^^^^vyiuym, 10-/ 
$'i"Ja-l'M+yT*/fl'>?a>S. 2-/77 
"J D<JW*yXfJl/yV\'f HDyx>7tX7i- 
K 1 0-/77 UD-f M+yr*/fl/>y/W F 
P->*x>7*X7x-K 2-hKD+yIf^W h* 
□yi>7i-^7*^7t^-hf. 

[0021] ci -2] xfffittf^yv- 

(i) ^Sfcfl^ttfcOfc© 

2, 2-b*x (/77Un-f;i/^i/7x-;u) 7°d;i 

>. 2, 2-fX (4- (3-^77 l JP<;U^+-» 
-2-k Hd+v7*ojP+v7x^W 7"D/1>, 2, 
2 -fx (4-/77Un-f J^+->7xZi;U) 7°PA* 
>, 2, 2-fX (4-^77 l JP-f;P^->#UXh 
+ y7i^W 7pA>. 2, 2-fX (4-/77U 
□'fM+yyl h=^>7xXJl/) 7pA» , 2, 2 
-t'X (4-/^^JD-fM+yf h7ih+->7i 
7*P/1>, 2, 2 -t'7 (4-^77'JP'f^ 



+ -X>^Ih*y7i-^) 7PA>, 2, 2-fX 
(4-/77UD^->V^->v 7 7 F P^->7xXJl/) 7 
D/t>, 2 (4-/77UP<;l'**>'vXh*v7x 
XJU) -2 (4-^^^Un^M+yyih+y7i 
-Jl/) 7°PA*>. 2 (4-/^7 l Ja-fM*y-7lh 
+->7xXJl/) -2 (4-/77U P-fM+yyMJ 
xh*->7xxj|/) 7pA>, 2 (4-/77 U a-i-jp 
t*yy7"D^>7x^) -2 - (4-/77 Up 
-OU^v-HJXh^Pv^xXJU) 7PA°>, 2, 2- 
fX (4-/77UP-f;i'**->7°P#*->7xx;P) 
7°PAX 2, 2-fX (4-/77 ijD'fM+H 
y7'D#+y7i-W 7pa>, *5«tD : c:fte>©/7 
7Ul/-MC*]J&T£77Ul'-h ; 2-tPn+yI 
^MU/77'JL— h. 2-t h*P+->7°Pf;U/7 7U 
U-K 3-7PP-2-t h*P+->7Pf;U/77U 
h^f<7)^^d7 U 1/— b, &5Wa£ft5©*77U 

-5 f •?-£:, 3M 7 ->7*- h/^;U^>if 
>. 4, 4' -v 5 7xXJP/7>v-fV->7^-hW«t 

*»6ff5ft*5?7^7 h^. 

[0 0 2 2] (ii) 8gJfc«£#>£<Z>*><Z) 
X5F-^>7Up-;1/-7/7 7'J ly-K yifl/>yu 
P-jl/v/77 U U- K MJ X^l/>7U 
77'JU-K 7^l^>7U=i-;i/v/77 l J l/-h. 
^^>^;P7UP-^v/77Ul/-h, 7°PfU> 
7<JP-;Uv ! /77 , JU-h, 1, 3-77>^-^ 
v/77Ul/-K 1, 4-77>v^->'U> ; /77 , J 
U— K 1, 6-'\+U->> f ^-Jl'v/77 l J 1/-K 
4sj;tf £ftS«D**7 'J hfc*tJt;?-*77 U U- 
h ; 2-t h*P+->X^;M77'J U— K 2-kh'a 
*->7Pf;U/77Ul'-K 3-7PP-2-hh*P 
+ ->7Pf^/77'J U-hS?©/77U V— b&£V> 
ttdftf.O/77'J l/-H:M«7^ U I/- h©<k 
5^-OHSSrWr§fx;^7V-,i:, 'v^Z^U 

>v^r 7 ->7*— k h u /^;u^+-y-/^u >v-r v 

-r77*P>v-r7v-7^-h, /^l^>fX (4--> 
7 DA+yM 7->7^- h) ©J^&vMy ->7*- 
Ht&totOtfMfrZ'&ZnzV??? h ; »*77U 
J1/B6. *t*/77U;HK, 1, 2-fX (3-/77U 
D'f J^*y- 2 - 1 KD+y7'o#*y) x^;h •>* 
(2-/^?Uo^M*y7"Dt:jW 7*X7x-h 

[0 0 2 3] [1-3] H-effittfXJ^y?- 
h U /^p-;1/7pa°> h U U V— h, H'J 
p-JUX7>hU/77'J ly-K ^>7x'JXU I — 
;Uh'J/77U U-h, FU/^P-;U/7>h'J/7 
7U l/-h^©/77U U— h, *3J:^ift60/77 



(5) 
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[0024] [i -4) csw^ttt'-^y V- 

U X U 1 — )Vy- h y 7 0 U V- V R tfSM V ->7*- h 

>, -f V7*n>v-fV->7^-h, '\*i**7 c l'>-7 
-f V ->7*- K h 'J * T^I^+tM ? U>S?-f V i>7 

-H . 4, 4 -y7i-JW^>->^ 7 ->7*— K 
h U U>- 2 , 4 - 'J <i y -> 7 * - h © <fc O ft *M 7 -> 
7*- Ht&y>£>fV -> h*-Jl/>>**7'J ly- h 
J)P75^#^nSv7y^ h% 

[0025] zn$om£&&m»wm'cm»&z.t 

- [II I] fi. ¥^fSl~9MmI-«fgl0 

T**«i*tt©aHIK{t«| (SMK7>f7-B) . *5J;tf 
sp^K^gitO. 0 1-0. 1 «mT^5«Wtf © 
l$Sf («17^7-C) 
[0 0 2 6] 5R£»74 WttTft^ 1 ~ 9 

Mm. ff£L<«l. 5~5(imt*OfifglO/im 

^f«f i^ntf^o fccDj&s&fcfflisfc < ^ 

*M1 0 /im£U:OSf*5i«©li^ 
& ft* I,* bat ft. 

[0 0 2 7] 9-Att. ±E£#£Jg£-fS 

7k\zm LT^RST* SMMM^WicMIB^ < ffiffl s ft 

&JS (fi3JX.tfA*'J7A, 7hD>f7A, 

ZO Z^tStfyX. 7;i/5/->'J^r-h. 7MD7^ 

* • ->Mlo-7, ->U* • 79—7* y'J*- 7;US7" 

[0 0 2 8] fife. ^f7-f 5-Att. 
±§2^H C & 3 fig 0 L hm-<D 7 4 y -*»& * -5 t> 

©-e&3&g«&<. w-mtfm^ttn ©s& 

[0 0 2 9] «7^7-Bll WgfS^O. 1£ 
8*. 5 /tmetTT**W«tt*l«K ; Fl?»n«4«iDO'b 



oamzumftK z.z\-?mmw.ttt. 
j&tmxTMmtt <ctT. sEMiss-r) T7^-© 

StfTfcO. ^©ft*StCiE£-t£7J|6]©e?g£-£© 
7^7-B©¥*^0. lwrn^TOi 
©S««Tt, a««3*Sfl««ir>t>©i:&S. S 

[0 0 3 0] i*«7^7-B(i, ±8E*fr**S-r*t> 

©-cantf*©*** (fijc7» tt»ciaeanat»38«, # 

v'J*-7 c -^-7-SS{bA*>J7A. 535. 7;U57-^0 

[0 0 3 1] Sfe, 3*R7^ 7-B«. f©¥i^fifi 
&Ettfc<, ^Jx.tf#»¥3- 1 0 6 0 3^(3*^ns 

[0 0 3 2] iCMttttft^Ott^ft^tt^fclS 

[0 0 3 3] J^tt7^7-B©l3jg>7fe«#tC|!S^$n 

5©«b<. ^-©fca6(ctt. 500-1000 
[0 0 3 4] *»«Sn5?!W7^7-Ctt, * 

©¥^^s^* o . oi~o. i At m(n$m~nhz>$m 
wm.^-v&rnmizm&^tift^. WM7 a y-com. 
Tornm*. mzmfesntmim. ««. *s 




(6) 



[0 0 3 5] ft*5. f!tM7<{ y-Cit. ¥-&m=f-%tfi±. 
T*S&Rttfc<. WftH^^ttS G*#) ©SftS 

[0036] -mz&miz&mznzmmy * y-c% 

atWHWtrC**. ±effiWRfl3*€iMrctt 
©Ji8»it*!§ I *CD^©Kfl^t«l«MISft+tffft 
[0 0 3 7] *«WT«ffl-r*7>f 9- cnn fit, ± 

7 j ?-<D&m&tn"enmz <a> . (b) . 

(C) T«T. 

[0 0 3 8] ST, 3»«7^5-B*«J:tWWffl7-r5- 
C©gE£fil£«, ;in<=>©£H-i:£ 1 0 oa*%<tufc 

<h£> ®M7<< 0~9 9*«%> $?£b<tt 

6 0-9 0B*%T*0, «7^7-C^5 0~ll 
»%, SfSU<tt4 0-1 0fi»%T*3o IP13. *R 
7^7-BCDE-&»« C (B) /{ (B) + (C) }] T 
SILT, 0. 5-0. 99, »£L<ttO. 6-0. 9 
T°$>K), «ffl7^7-C ©&-&*« C (C) /{ (B) 
+ (C) }] T«LT, 0. 0 1-0. 5, SfiKll 
0. 1-0. 4T&3„ 

[0 0 3 9] ±E©BE^*I^K:*«r»T, «70-B 

[0 0 4 0] ^LT, 3p«»7^5-AOBB^«t« ! R 

*5F^»7-f 7-A©a«©Jt. BP"£ C (A) / 
{ (B) + (C) }] T«LT. 0. 3-3, #SL<tt 
0. 4-2. 3©i6HT*&3. ±iea*Jt C (A) / 
{ (B) + (C) }] HflO. 3J:«3/Jv5V>*£Rtf3«fc9 
W70-BtM170-C©^ 

[0 0 4 1] Sfc. 74 7- [HO tt, a^tt¥ft# 
fift<, &»©7Jffi755flMft<«ffl2*lS. ttStWftSfc 
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mmtsmz^zmm^ ?9*-b%t>v7°i)>9m 

A, 33=k«S7^7-C£*g£Lfc 
£Cfr3Tt>a<, ^-n^*n©7^7-(IOViT^©fT 

[0 0 4 2] #»W©3fc*fl;tt#f*fflfctt*J»K*5^T 
tt, ±127^7- [III] ©ga£*«a£ttft# 1 0 0 

a*«K*fbT. 3oo~i9ooa*gs, $f£l<:« 

5 0 0-1 2 0 oaSBBTftttfttfftSftV*. 7>f 7— 

cnn ©E-&a#3 o oa*»«to^^»^tt. 5t 
mm^it^x'tt.^rztbiz^mm.mmm^-r^m 

£»****BJi£fc*. $fc. 1 9 0 oa«SB«fc9#^ 
a^tt#ftfr+t:«l«WK*W«^-^^M» W# 
ft<ft9, «««»«jW£^*>©fc£*. 
[0 0 4 3] ±127 -f 7- CI II] fcfetrVTtt. -t©* 

«l7>f7-ci©»i^i«^m »SttsiWfc 
«:0SS©^^!?il/l' 1 . £©£7ft$HtM4K:ot>T 

ti, #W¥8 - 1 2 3 o 5^4i«»caa«snTi>s«t5 

fc, 74 7- [III] WLSO. 0 8wmK 

[0044] zicit. mimms^mwmi^m^ 
§««MiiB#©i'aij^snfcSffl?L§fia^tcao*^, ® 

ffl$©«l£©IK£inB3$©^©IR©IM?L«© ->7 h £ 

[0 0 4 5] 7^7- cnn cfcwrtt. ^(omjim 

0 . 0 8m mW±O3iI117L0W 0 . 1 ( c c / 
g-7^7-) 5 -€-©#6n**fl:fr 

©«tfcW5fiS*^*»Ci*<. 31©«ft^S5tttffi©7^7- 
[III] £ffltriS©*»ffaTa*. d©#ft5r«St«> 
^.«7^7- [III] *»6*«©li* l t'TiBSSffi«»ffl 
?Lft?>^7"/V'r-tJ i -^ffl^T6 OMP a©i^ftiS 

[0 0 4 6] *»W©3t«{ktt*»ffl«*ttWK:feV»T 

«. Tta^MMSiJtLTBfifH-iss: (i) T'^^n-st* 

[0 0 4 7] ±f2k*77->;i'tf;77^ >^++>--f Kttnft 
BBHIS6S (1) T^£*l5=b©-e&ntf, 4i»©fb^* 
*^e>$iJRgft<ffl^^ti-5„ mllE— )RiC (i) 

lc*3^T, R t , R 2 > R3. R 4 *3<t^R5«- SUCH 



m 



(7) 
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;pst&o, R 6 (i7ju+;PS. 7;i'$ r x;ns. x«B 

*t>U TU-;i«T»*. ft&, R x 7bm 

«ns'>ft< it i iwitfes. KB$a#7;u*;u 

[0 0 4 8] jfflEH«5£ (1) <K R v R 2 « R3> R 4 

C0 0 4 9] we-hrsc (i) «t». r^ R2- r 
mz¥f\zmfeznti^w. — i ~ 1 8 © 

ffiffl^n-&K7^JU*<D*# : ^J^li*1" ; &t, 

£. x^l/S. n-7atfJk*, i so-^nejWS. 

Ztu &7)V>r-)V&£LX\*, 7U;i/S, 3-77X 

[0 0 5 0] Sfc. WE-HRSC (1) 4>, Ri< R2> R 

fitWcHfcSntt^**, HKWCttK*»l~l 8 Witt 

M^*-s^tt»R«co7;u^;i/*^os*W3iT$. 

*. H8K»3BtffifflSn*«7;i/3*'>»tUTtt. 
[0 0 5 1] UfflEHfeS (1) <K Ri> R 2 « R 

[0 0 5 2] SSfC, MfB-^ (1) R 6 t*W 

-s.7;^;u»^^«7;i/^x;i/S©^a ; b#icis^$ 
7)i= 3 r)im^rz\t7)^-)vmtbx\tm^rzh<Dt 

[0 0 5 3] SSfcSfc, fflrtEHRS; (1) *». R 6 (' 

tz^tf. HR»c»a&ai*«*t-n«. 7xx;t*. f 

[0 0 5 4] *^BJT»S(Cffiffl$n^)±l2t , 7>7->;l' 
(2, 6-y^na^>'/'fJW 7x-MX7^>* 



++K F, tfX- (2, 6 -v^an^>y-f ;|/) - 
2, 5-y/f^7x^M^7-f h\ t*X 

- (2, 6-^DD'?> > K;l') -4-7atf;i/7x 
-)\,&X-74 y***M F, t'X- (2, 6-V70D 
O'J^iV) - 1 -t7fil'*7>7^ >**-9"f F, t* 
7.- (2, F^v^OlAHW 7i^*X7 
*>jj-*lMK, t'X- (2, F*->^>*/< 
;|/) -2, 4, A-h x )^)V^>^)V^7.y^>^ 
*M F. t*X- (2, F*->^>'/'f;W - 
2, 5-y^fJl/7x-MX7^f>*WH. tfT. 

- (2, 4, 6-hU*3Ml^>\AOI') 7x-MX 
7-f>*%9-fl*. tf^~ (2. 5 > 6-F'J^^;^ 
>V-f>lW -2, 4, 4- hU^^JU^>^JP*X7^ 

[0055] s«bfx7->;u*x7>f >*+-y--f Fttl 

a&&</Hi2ffl^±£®£bTffl^TfcML£Aft<^o 
[0 0 5 6] if7>7yil'*X7'f >^*1M F©** 

tt«s^tt^ft#: i o o mmmzn LT 0 . 0 1 ~ 5 a 

<±;0$fSb<ttO. l~5a»gBT&&o 3sflD» 
#a-&tt*S# 10 0 WMM\zM\sT 0 . 0 1 *ji©# 

£<ft£fcfe#*L<ftK 

[0 0 5 7] ft*, *»WK45V»Ttt. HiIfBt*7,7->;U 
^7^ >**tJ--f F«, *5SW©SS***ftt>ft^« 
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(54) COMPLEX RESTORATIVE DENTAL MATERIAL 

(57)Abstract: 

PURPOSE: A pasty complex restorative dental materials having high content of filler and enough fluidity to extend 
sufficiently to the interior of the capillary of hollow wall of dental pulp, containing a filler having a specific size, specific 
particle diameter distribution, shape, etc. a polymerizable monomer, and a polymerization initiator. 

CONSTITUTION: In a restorative dental material containing a polymerizable monomer, a filler, and a polymerization initiator, a 
filler comprising (A) 10W90wt% nonspherical particles having 1.0W100//m average particle diameter, (B) 45W5wt% spherical 
particles having 1.0W100// m average particle diameter, and (C) 45W5wt% spherical particles having 0.1W1.0 U m average 
particle diameter is used. The component A is preferably a mixture of an inorganic compound (e.g., zirconium oxide, or barium 
sulfate) having impermeability to X-rays and an inorganic compound (e.g., or -quartz) having permeability to X-rays. The 
restorative dental material has high filler ratio permeated into the interior of capillary, improved adhesivity to the tooth and 
sealing properties, and sufficient hardness. 
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